Antimicrobial activity of the Naja atra cathelicidin and related small peptides.
We have identified an 11-residue pattern (KR(F/A)KKFFKK(L/P)K), which we have named the ATRA motif, within the sequence of the Chinese cobra (Naja atra) cathelicidin. A series of 11-residue peptides (ATRA-1, -2, -1A and -1P) were designed to probe the significance of the conserved residues within the ATRA motif, and their contributions to antimicrobial performance. The antimicrobial activities of the peptides were assessed against Escherichia coli K12 strain and Aggregatibacter actinomycetemcomitans Y4. ATRA-1 and -1A, demonstrated potencies comparable to that of N. atra cathelicidin. Structural examination by circular dichroism of the four short peptides suggested the significance of specific amino acid positions within the motif by their contribution to helicity. The results of these studies indicate that short peptides derived from the repeated ATRA motif from the N. atra cathelicidin can demonstrate both low toxicity against host cells and high antimicrobial activity against the gram-negative bacteria used in this study. They constitute novel, effective antimicrobial peptides that are much shorter (and thus less expensive to produce) than the natural cathelicidins, and they may represent new templates for therapeutic drug development.